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                                             PART B – TECHNICAL DETAILS 

1 Title of the dissertation A STUDY OF EFFECT OF VARYING TIME 
INTERVALS BETWEEN FENTANYL AND 
PROPOFOL ON PROPOFOL REQUIREMENT 
FOR INDUCTION OF GENERAL ANESTHESIA: 
A RANDOMISED PROSPECTIVE CONTROLLED 
STUDY 
 

2 Introduction Propofol is a common intravenous 
anesthetic agent for the induction of general 
anesthesia1.  
It is one of the drugs particularly suitable for 
general anaesthesia on account of its rapid 
recovery characteristics. A major drawback 
of propofol would be greater degree of 
hypotension relative to other hypnotic 
agents2. Decreasing the induction dose of 
propofol can minimize the hemodynamic 
changes before intubation3. An opioid when 
administered prior to propofol reduces the 
requirement of propofol and improves 
hemodynamic stability. Fentanyl is a potent 
synthetic mu-receptor agonist, and is the 
most widely used intravenous opioid for 
intraoperative analgesia in most parts of the 
world4. Fentanyl gets distributed rapidly 
from plasma to highly vascular tissues and 
80% of the injected dose leaves plasma in 5 
min.5 When administered prior to 
intravenous induction, fentanyl acts 
synergistically with propofol and also 
attenuates hemodynamic response to 
laryngoscopy and endotracheal intubation.6 

This study compares the effects of varying 
intervals between fentanyl and propofol 
administration on the propofol requirement 
for induction of general anaesthesia. 
 

A. Problem statement Injection of propofol soon after fentanyl at a 
stretch invariably produces significant 
hypotension which can be detrimental. 
This untoward effect, can be minimized by 
reducing the propofol dose required for 
induction of general anesthesia. 

B. Rationale To assess the decrease in requirement of 



induction dose of propofol by spacing its 
injection till the effect of the fentanyl is fully 
achieved. 

C. Novelty By delaying the injection of propofol till the 
peak effect of fentanyl is completely 
achieved, the requirement of the propofol 
dose, its untoward side effects like sudden 
hypotension can be reduced. 

D. Expected outcome and application By delaying injection of propofol, till the 
peak effect of fentanyl is achieved it can be 
expected that the dose requirement of 
propofol can be significantly reduced and 
also the undesirable side effect like 
hypotension can be reduced. 

3 Research question(s) Does the varying time intervals of fentanyl 
and propofol injection effect the dose of 
propofol requirement? 

4 Research hypothesis (es), if any By delaying injection of propofol for 
induction of general anesthesia, till the peak 
effect of fentanyl is fully achieved, we can 
minimize the dose of propofol required for 
induction of anaesthesia. 

5 Objectives of the Study: 
A. Primary objective(s) 

 
 
 
 
 

B. Secondary objective(s) 

 
To compare the dose requirement of 
propofol in induction of general anaesthesia 
by delaying its injection after administration 
of fentanyl. 
 
 
To study and compare the hemodynamic 
changes like incidence of hypotension, 
unwanted movements like bucking, 
vocalization during induction of anaesthesia. 
 
To look for attenuation of hemodynamic 
response to laryngoscopy and endotracheal 
intubation. 

6 1. Review of literature 1.Darlong v. et al.,6 conducted a randomized 
control trial, to determine the effect of 
varying time intervals between fentanyl and 
propofol administration on propofol 
requirement for induction of anaesthesia. 5. 
They administered fentanyl 2mcg/kg 
immediately, 1min, 3min, 5min prior to 
propofol induction. Both the dose of 
propofol required and incidence of 
hypotension during induction was 
significantly less when fentanyl was 
administered 5min prior to propofol.  



 
2.Lysakowski C. et al.,7 conducted 
randomized control trial on 75 patients and 

evaluated effect of propofol in the presence 
of fentanyl, alfentanil, remifentanil, 
sufentanyl using bispectral index and 
sedation scores and they noted that in the 
presence of an opioid, loss of consciousness 
occurred at lower effect-site concentrations 
of propofol at a higher BIS 50 compared 
with a placebo. They concluded that, the 
hypnotic effect of propofol is enhanced by 
analgesic concentrations of µ-agonist 
opioids. 
 
3.Smith. et al.,8 demonstrated that arterial 
concentrations of propofol required for loss 
of response to verbal command and skin 
incision are significantly less when co-
administered with fentanyl.  Analgesic 
concentrations of opioids may contribute to 
earlier loss of consciousness.  
 
4. Adachi Y U.et al.,9   did a randomized 
control study on One hundred surgical 
patients who required orotracheal 
intubation. Participants were allocated into 
4 groups. The first and third groups 
underwent fiberoptic intubation and the 
second and fourth groups underwent 
conventional orotracheal intubation using a 
rigid laryngoscope. The third and fourth 
groups were pretreated with 2µg/kg 
fentanyl IV immediately before the 
induction of anesthesia. A significant 
reduction in hemodynamic response was 
seen in the group which was treated with 
fentanyl and intubated using the fiberoptic 
technique. Without fentanyl, there was no 
significant difference in hemodynamic 
changes between the groups and concluded 
that the administration of fentanyl 
suppresses the hemodynamic responses to 
endotracheal intubation more than it does 
to laryngoscopy. 
 
5.Parida S. et al.,10 did a prospective, 
randomized, double-blind control trial 
where patients were divided into 3 groups, 



the first group(n=25) received oral 
gabapentin 800mg 2hrs prior to intubation, 
the second group(n=25) received fentanyl 
2mcg/kg 5 min prior intubation and third 
group received both gabapentin 800mg 2hrs 
prior to intubation and fentanyl 2mcg/kg iv 
5 min prior to intubation and hemodynamic 
parameters were measured post intubation 
and concluded that oral gabapentin 
administration alone did not lead to a 
significant reduction in the hemodynamic 
responses, as compared to iv fentanyl 
administered 5 min before airway 
manipulation and administrating both the 
drugs did  not seem to have any added 
advantage over administration of iv fentanyl 
alone. 
 
6.Bansal. et al.,11 did a randomized control 
study on 80 patients with supratentorial 
tumors undergoing craniotomy with control 
group undergoing spinal surgeries. These 
patients were divided into 3 groups 1st 
group patients with supratentorial tumors 
receiving propofol alone, 2nd group: 
receiving fentanyl and propofol and 3rd 
group with patients undergoing spinal 
surgeries receiving propofol alone, the dose 
required for induction of anaesthesia was 
significantly reduced when administered 
after fentanyl in patients with supratentorial 
tumors. 
 

7 2. Methodology  

A. Study design A Prospective Randomized Control Trial 

B. Study participants (human, animals or both) Human 

 
i. Inclusion criteria 

 
 
 
 
 
 
 
 
 

ii. Exclusion criteria 
 

 

 Patients willing to participate in the 
study. 

 Patients undergoing elective surgery 
under general anesthesia with 
endotracheal intubation  

 ASA physical status I and II. 

 Patients aged 18-60 years of either 
sex 

 
 

 Patient refusal  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 
terminated prematurely as it is indicated to 
ensure safety of the participants) 

 
iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 
symptoms of disease or to overcome lack 
of adequate efficacy of the study drug or 
placebo)               
 
 
 
 
 
 
 
 
 

v. Number of groups to be studied, identify 
groups with definition  

 

 BMI ≥30kg/m2 

 Anticipated difficult airway 

 Respiratory, cerebrovascular, renal 

and cardiovascular diseases including 

uncontrolled hypertension  

 Receiving any drugs likely to affect 

requirement of propofol/ 

hemodynamic changes 

 History of allergy to drugs like 

propofol 

 History of alcohol/drug use 

 
 
 
 

 

 Patients refuses to participate at any 
stage of the study. 

 
 
 

 if the patient starts coughing or if 
any movement or bucking noted at 
the initiation of mask ventilation, 
additional doses of propofol in 
aliquots of 20mg will be 
administered. 

 In case of hypotension, intravenous 
bolus of normal saline 200ml will be 
administered and in case of 
persistent hypotension ephedrine 
will be given in aliquots doses. 

 
 
 
Number of groups:3 
Group 1: Patient will be given propofol 
injection immediately after fentanyl. 
 
Group 2: Patient will be given propofol 
injection 3min after fentanyl injection. 
 
Group 3: Patient will be given propofol 



injection 5 min after fentanyl injection. 

C. Sampling  
a. Sampling population 

 
 
 
 
 

b. Sample size calculation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. Sampling technique 

 
Patients undergoing elective surgeries, 
under general anaesthesia , fulfilling 
inclusion and exclusion criteria in a period of 
1 year. 
 
 
N   =         Zs2(Zα+Zβ)2 

                       d2 
s=Average std deviation 
Zα=1.96, with 95% confidence interval 
Zβ=1.24 with power of 80% 
d=difference between means 
s1=21.12   s2=21.68 
s= average of s1 and s2 
d=difference between means 
M1=86.28 which is the mean dose of 
propofol required in one group. 
M2= 71.67, mean dose of propofol required 
in another group. 
Sample size = 44 each group. Considering 
the drop outs, we will include 50 patients in 
each group. 
 
 
 
 
Convenient random sampling 

D. Randomization details (for interventional 
studies)- Intervention details with 
standardization techniques (drugs / devices / 
invasive procedures / noninvasive 
procedures / others) 

 

E. Clearance from the Institution’s Ethics 
Committee Obtained? (Copy to be Attached) 

Awaited 

F. Study procedure The study will be conducted on patients 
undergoing elective surgeries, requiring 
general anesthesia at SDM college of 
medical science. All patients falling under 
inclusion criteria will be numbered and 
allocated into one of the 3 groups by sealed 
envelope technique. 
After obtaining permission from the 
institutional ethical committee and 
informed consent from the patients, 150 



patients will be studied in this randomized 
prospective observational study. 
  All patients will undergo a thorough pre-
operative evaluation and relevant 
laboratory investigations will be done on the 
previous day of surgery. Patients will be 
kept NBM as per the guidelines before 
shifting to pre-operative room.  
 After shifting the patient to operation 
theatre, 18 Gauge I.V line will be secured in 
the non dominant upper limb and I.V fluids 
will be started. Routine monitors like 
electro-cardiography, pulse-oximeter and 
non-invasive blood pressure will be attached 
to the patient and baseline values will be 
recorded.  
        The patient will be pre-oxygenated for 3 
minutes with 100% oxygen. Induction of 
anaesthesia will be done using Inj.Fentanyl 
2mcg/kg will be administered. 
Subsequently, according to randomized 
group allocation using sealed opaque 
envelopes, Group 1 patients will be given 
propofol injection immediately after 
fentanyl injection, patients in Group 2 will 
receive propofol 3 min after fentanyl 
injection, and those in Group 3 will be given 
propofol after 5min after fentanyl injection. 
Propofol will be injected slowly at the rate 
of 1ml/3sec till loss of verbal contact. Total 
dose of propofol required per kg body 
weight for induction will be noted. Next the 
vital parameters like heart rate, noninvasive 
systolic blood pressure(SBP), diastolic blood 
pressure(DBP), mean arterial pressure(MAP) 
will be recorded from the baseline , every 
minute till the completion of induction of 
anaesthesia.  
Neuromuscular block will be achieved with 
Inj.vecuronium 0.1mg/kg , laryngoscopy and 
tracheal intubation will be performed by a 
qualified anaesthesiologist after 3 min. Vital 
parameters  will be recorded at 0, 1 ,2, 3 , 4 
and 5 minutes following intubation. The 
recordings will then be tabulated and 
analyzed using SPSS. 
Anaesthesia will be maintained with mixture 
of nitrous oxide and oxygen and isoflurane. 
Patient will be extubated at the end of the 



procedure and will shifted to post 
anaesthesia care unit. 

G. Data collection methods including settings 
and periodicity 

Patients undergoing elective surgeries 
requiring general anaesthesia fulfilling the 
inclusion criteria will be selected in a period 
of 1 year 

H. List of statistical tests to be used for data 
analysis 

ANOVA 

I. If it’s a Clinical Trial: Clinical Trials Registry of 
India or equivalent registration number to be 
mentioned 

It will be done once the institutional ethical 
committee gives clearance. 

8 3. List risks and benefits of the study RISKS: 
1. Administration of inadequate 

induction dose of propofol 
causing bucking, movement on 
mask ventilation 

2. Hypotension 
 
BENEFITS: 

1. Reduction of propofol induction dose 
2. Reduced incidence of hypotension 

on induction  
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SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL 

MANJUSHREE NAGAR, SATTUR, DHARWAD-580009  

KARNATAKA 

CONSENT FORM 

Name of the participant:  

Name of the principal investigator:  

Name of the institution: SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL, MANJUSHREE 

NAGAR, SATTUR, DHARWAD-580009 

                           I, _______________________________________________, have read the 
information in this form (or has been read to me). I was free to ask any questions and they have 
been answered. I am over 18 years of age and, exercising my free power of choice, hereby give my 
consent to be included as a participant in “Effect of varying time intervals between fentanyl and 
propofol on propofol requirement for induction of anesthesia”, I have been explained in our 
vernacular language that, during the course of the study I might be allotted in any of the sample 
group (Group1/Group2/Group 3)) and it shall not be my decision to be in a particular group. I have 
been explained about the possible advantages/disadvantages of being allotted in different sample 
group. I have read and understood this consent form and the information provided to me. 

1. I have been explained the consent document and nature of study.  

2. My rights and responsibilities have been explained to me by the investigator. 

3. I have been advised about the risks associated with my participation in the study. 

4. I have informed the investigator of all treatments I am taking or have taken in the past. 

5. I agree to cooperate with the investigator and I will inform him immediately if I suffer from 

unusual symptoms. 

6. I am aware of the fact that I can opt out of the study at any time without having to give any 

reason and this will not affect my future treatment in the hospital. 

7. I am also aware that the investigators may terminate my participation in the study at any 

time, for any   reason, without my consent. 

8. I hereby give permission to the investigators to release the information obtained from me 

as result of participation in this study to the sponsors, regulatory authorities, Government 

agencies and the ethics committee. I understand that they may inspect my original records. 

9. My identity will be kept confidential if my data are publicly presented. 

10. I have had my questions answered to my satisfaction. 

11. I have decided to be in the research study. 

 

 



Date  

Time:                                                                                                                 Patient name with signature                                                                                

Witness:  

Relationship to patient: 

 

I hereby state that the study procedures were explained in detail and all questions were fully and 
clearly answered to the above-mentioned participant and relative. 

 

Signature of the investigator: 
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SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL 

MANJUSHREE NAGAR, SATTUR, 

DHARWAD (KARNATAKA) – 580009. 

A STUDY OF EFFECT OF VARYING TIME INTERVALS BETWEEN FENTANY AND PROPOFOL ON 

PROPOFOL REQUIREMENT FOR INDUCTION OF GENERAL ANESTHESIA: A RANDOMISED 

PROSPECTIVE CONTROLLED STUDY 

 

                                                                      PROFORMA 

 

SERIAL NUMBER:                                                                                                        DATE: 

                                                                                                                                         IP NO:                                                                                                                                                              

NAME:                                         

AGE:        Y 

SEX:  M / F     

HEIGHT:         (cm)  

WEIGHT:      (KG)                     BMI:                  (kg/m2) 

DRUG HISTORY: 

DIAGNOSIS: 

PROCEDURE: 

 

PRE-OPERATIVE ASSESMENT: 

1.PATIENT  DATA 

-ASA GRADE: 

-MODIFIED MALLAMPATTI SCORE: 

-PULSE RATE:          (bpm)                                             

-BLOOD PRESSURE:               (mmHg) 

INTRAOP FINDINGS: 



FENTANYL INDUCTION DOSE:    2µg/kg 

PROPOFOL DOSE TILL THE LOSS OF CONSIOUSNESS:          (mg) 

ADDITIONAL RESCUE DOSES OF PROPOFOL GIVEN :    (mg) 

 HEART 
RATE 

SYSTOLIC 
BLOOD 
PRESSURE 

DIASTOLIC 
BLOOD 
PRESSURE 

MEAN 
ARTERIAL 
PRESSURES 

SPO2 

BASELINE      

START OF 
FENTANYL 
ADMINISTRATION 

     

1 MINUTE      

2 MINUTES      

3 MINUTES      

4 MINUTES      

5 MINUTES      

6 MINUTES      

7 MINUTES      

8 MINUTES      

 

 HEART 
RATE 

SYSTOLIC 
BLOOD 
PRESSURE 

DIASTOLIC 
BLOOD 
PRESSURE 

MEAN 
ARTERIAL 
PRESSURE 

SPO2 

AT THE TIME OF 
INTUBATION 

     

1 MINUTE      

2 MINUTES      

3 MINUTES      

4 MINUTES      

5 MINUTES      

 

 ANY BUCKING, VOCALIZATION, UNWANTED MOVEMENTS: 

 FLUID BOLUS GIVEN FOR HYPOTENSION: 

 EPHEDRINE GIVEN: 

  

 

 



 

 

 

 

 

 



 

 

 

 


